Abstract. In this note we c haracterize those rank one perturbation of symmetric matrices which change only one eigenvalue. Then we apply the result to study how the Laplacian spectrum of a graph change when adding an edge.
1. Rank one perturbation. In this section, we study rank one perturbation of symmetric matrices. Given that A and B are symmetric matrices. Let 1 . . . n ; 1 . . . n and 1 . . . n be the spectra of A; B and A + B respectively.
Then the Weyl's inequalities are i+j 1 i + j i+j n for 1 i; j; i + j 1; i+ j nn . F or proof, we refer to [5] . As a consequence of it, we h a v e the following interlacing theorem. This implies that the spectrum of Z is same as n 1 eigenvalues of A . It follows that x = 0 from Lemma 1. of Theorem 1.4, it is tempting to conjecture that the converse (at least for symmetric matrices) of this statement is also true. However we h a v e the following example. 
where A(G) is the adjacency matrix, and D(G) is the degree matrix. We are interested in the spectrum of L(G), which is called the Laplacian spectrum of G. Note that the Laplacian spectrum of G is independent of the choice of ordering. There are a number of interesting results and conjectures on the Laplacian spectrum of G [1, 3, 6] . In this section, we w ant to study the eect on the Laplacian spectrum when adding an edge to G. Let 
Harary and Schwenk [4] studied those graphs G such that A(G) has integral spectrum. Similar problem for L(G) is also interesting [2] . We call G Laplacian integral if L(G) has an integral spectrum. We list some examples of Laplacian integral graphs.
1. Complete graphs, K n for all n. 2. Bipartite graphs, K n;m for all n; m. 3 . Star graphs, S n for all n.
4. Path graphs, P n for n 3. 5. Cycle graphs, C n for n 4. 6. Wheel graphs, W n for n 5.
For the rest of this section, we concentrate on the problem of preserving Laplacian integrality b y adding an edge. Note that K is a positive semidenite symmetric matrix with trace equal to 2. In order to preserve Laplacian integrality, the perturbation K Easy examples on graph of three vertices show that such sucient condition is not necessary. I t i s w ell expected because of the presence of case (b). Hence it is highly desirable to characterize the situation described in (b). Some progress has been made by Grone and Merris [2] . However, as far as I know, it is still open.
